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(54) TESTING METHOD FOR ALIGNER 
(57)Abstract: 

PROBLEM TO BE SOLVED: To test an aligner promptly 
in a simple way, without disassembling the aligner. 
SOLUTION: In this testing method, an aligner consists of 
a light source, a lighting optical system 1 for conducting 
the light from the light source to a photo mask, and a 
projection optical system 3 for transferring a reduced 
image onto a wafer 5. The testing method is user for 
testing the configuration of light source of the aligner, a 
configuration of a pupil 4 in the projection optical system 
3, and a degree of concentricity between the light source 
configuration and the pupil 4. The light from the light 
source is irradiated the reticle 2 with lattice pattern, in 
which light transmitting and shielding parts are repeated 
in a finite cycle. Then, an outer edge of the pupil 4 in the 
projection optical system 3 is irradiated with light with first or higher orders of diffraction, and 
at the same time, a pattern image of the reticle 2 in a defocused state is exposed on the wafer 
5. 
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NOVELTY - An illumination optical system (1) irradiates a reticle 
(2) which has pattern with periodically repeated transparent portion 
and shading portion. An outer edge of a pupil (4) of a projection 
optical system (3) irradiates more diffraction light than the light 
which passes through the reticle. During defocusing state, an image 
pattern on reticle is exposed on a wafer (5) . 

USE - For testing exposure system for producing circuit pattern 
during semiconductor device manufacture. 

ADVANTAGE - Inspects quickly and simply, without degrading the 
exposure system. 

DESCRIPTION OF DRAWING (S) - The figure shows the entire components 
of exposure system. 
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*. i &0$fft#!$UBS tifc i r^Hltffi^ 6 o x-& 7 * 
h 1/ h ©its < & y , * < & o feBBS y # 

[0 0 3 7] 4«&©JBJB8:KWfcU*-4';i/5 1~5 4 

tcj; y^e>*is L/^'x -£©ia#r/i#-:y 

©MJffl©3fi/h tttCl &IH#HE« 6 0 tt 0 &®#f fligc 

5 9^e>iiS'^«>^|fiilc:#»-rSo fit', 

[0 0 3 8] 0 6&05fC^L£:U:^.h/'N°#->5 5 
<Z>»©BlfcAyi (06 (a) , (b) (C^-f) l/V 
* W\°#->5 5~5 8 *<S)sbt=.mM%m (0 6 
(c) , (d) iZjjk?) &aV*BITS>&. 06 
(b) R& (d) 1*06 (a) fctf (c) KasLfcl/S? 

xh;^->5 5, 6 3 {ca&^TiiiM&gfcfTofcti 

©Bi®-?-* fczrif 0T*3d£„ 
[0 0 3 9] 0 ?£HJ#r« 5 9 U # 

&*lfc{fc©— SWMWKfc^T 1 &IH#r«# 6 0 -tfty^ti 
T^5iS#li, El 6 (b) (d) tCja*bfc«W>t»P 

06 (c) <0j£ISl/Tfe*»nfe4o©filS®5>f>&>t 
^-Xy\°^->CDIlI#f^&06 (d) ic^fieilcMi 

[0 04 0] 3©<fce>(cWgi^-*£^^.f>II|i}{JJ^ 
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T©iiy"C&*. -T^*)*>. JHJBA*->M:. *©fa* 
tc«kyia«fJt©»^-t-*fil^3!)«SE*>«. flSi Wattle 

^ u a # - > -e t± 4 # fpjfc 1 <^mtf yttfftg.-? 

ZOlzftL. %.MfaJ&M(D^jy&.xs<-7./-<i#-y(0 

mis. 2*fi»c©*i*ia#f3t^«**rs. lot, 1 

IMB6 2#Slf— 3©J:e>tC[IJ#r$*&-£ 
10 fclc J: y, Bt©J^ft0f3t»i:tt©B^a[S:lB 

wsjcaiis-rsia^T***. 3-5L-c#6nfc3t«cD 
ffi«fcH©{£«©jfc«E**e>, *3t««rt©*n-?n©ffi 
«icfe»sjt^t*©w-rti* ; fesitjg't«. 

[0 04 1] fcfc, *#a£^ffifC^LfcM»3A#->© 
IftSJEW©e*©^{ciHM!K3-ftfc«RBA*->S:M^ 

Tt>, was©*** ,r©j:e>ic, *mm&miz 

<fc 31 1 *S6^1GUC^ L fc«-f-«/t * - > T* l± 4 * 

20 ffi&wtcLfraBjr-e^Jk^tf, l^jcm^^fjcL^^ 

-[0 04 2] (f§ 3 H%^]|R) 0 7 Bf 8 \Z*mm<D 

©H*C*5. KrFxif->Yl/-f5:)t 
iS^-tSS^fe (NA : 0. 6, a : 0. 7 5 , M : 
4) &Mtvrt«t«:f?-5»&fcjjV*-. 
[0 04 3] **Jg^^T*tt, JSH^]8^m 7 2 T% 
30 — ffll 0 0 M.m<DiE%m<D l/*i?Jl7 1 SffilC, 0 7 (C 

m-tmytmm 7 2 ©ipi tig^i^ 7 3 ©## 1 : 2 t»* 

*->©a3t««7 2 taS3l6ffi«7 3©A4f->B©jfc 

^> ZL £ iz i y , 0 & • 1 *IU*f 3tffl3ftaLfcb SrHflS-t « » 
4:**Ti, H*f^*->©fl»iS:p, 5B3fcW©«S:q£: 
U, 0^E«f3t©g8fl[fe 1 t-rsi:, 1 «cEWf ^©SSS 

lisinc 2 (q/p) TS£*l-2> Zl £ tf^I&tlT ^ 
40 S„ 3©^;^^. S^gP : myt$$= 1 : 1 ©«^tt, 1 
tfCEtfrfttt 0 ^m#^©4 0 %SfltT?&$ i 

1 &IB«Tft©*B*#3ftK#»* * 3 ttfftfrZ. ®L-d T> 

^mmmmco <t e> »csB3t»tc*f L/T*jta$©yt* - 

[0 0 4 4] 3ffll/f^;i/7 11t ^llSii^ffitC^L 
50 fc ^ ^ ;i/ 2 ©A * - > {C C V ^ T»3t«« ^ *3tHB« & 
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An©*, fc, ^mm%m^(D ^ izmmmm±L& &i Hg 

U^?;i/7 1 %^&<il%5mm©|l3Ri&fi^T, 
[0 04 5] B^fctttflCflDi^lCLTSHra-S. 41*, 

s. #£jfij£JK©is#r^* - ^ if 
*r # - y ifi V x /\±tc«s . 

[0 0 4 6] ^©J^tCLT&^L^SftiT'K^Lfc 

sp t m&ytm b fc*# w e> ft s . jtmK««» v * n 

ft£„ Zl©l/i/"* h-**-> 8 1 «:3fc5*JB*«raS!lJ£L 

8 3 te, l/S?;*T"#ii< ftot8o't^Sl«f; tt© 
mVtZtkiTo ifte>cf^:SP8 2&t>*Mi2gP8 3©f&fP(C 

J:y#&ft*ft«©?B^tfit©^tt;fre>, #«£«© 
••rftfews-r*. 

[0 04 7] i©J:-5K:*|Ufi^«»CJ:ft«, m^bBt 

myt$v><D^$-ymc>itm$:mmft?z>z.nz&v. o 

T*£, 1 : l<0/t*->(i©a:*S:«ro*&K:^l3Stt 
©J#K©**Pffl«» £<BM U J: y fclftSttf pTIB 

[0 04 8] (^4 mmmm) 09^*810 
©sm nMBmiz&z>mytgin<D®Mjjmzmm-? z t~ 

tb(DMX>2bZ>» *f&SJ&mt* H&ElZM^&l'WJlt 
LTA-7 h-^V^&Jf^&fc©^*, JfcKrFl 
#2/ VI/— 9 s (8fi2 4 8nm) 5:MttSlMf 
(NA : 0. 6, a : 0. 7 5, M : 4) SrM^TtftSE 

[0 0 4 9] 09 ti*HJfiJgJB©tt36*jSKlfflV^S U*- 
?;i/9 1 ©3p®HT»6. 09 IC^f «fce>tC, jfiftflftK 

9 2&*/*-*Sig3feBllc:tt, »SaSifis|83V6%-e, 

h->ffl^cT'$>S— iai 0 0 n m©lE:fr^©5®ft 
1K«fc, ^©ftgPK, 09{C^1-£e>&rfJ&|&^^ IT 
9 2 £3S3MK«9 3 SrSV^WCMiW 
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S^fS^9 3©ip§©i:t;£:7 : lUUfe. ZL©l/^-?;b 
9 1 aflSOTA^-^JJ^fcti^JSjE^tCHUCas-t 

[0 0 5 0] ft&ftfcuy^h^^-XOTOHSrBIl 
Otc^t\ 010 (a) (C^fioic, 
10 7iA±-^Sti8mmXi2 5mm0-fi 

BfcfcflBBcftT?, ^|B!±#M&<b&^ff3Pii£gV^3 3 

jsjKsftrasy, mB<Dybmm9mtPB^Tm&.-r&z 

•tir-T, t)il©**JS-3TV^<i«TftS. tfr&SPlOl 
$ft£Jii2gpi o 2(c, -&3MK©flB6#*s. 

[0 0 5 1] 010 (b) liHl 0 (a) CgfL'^X 
Hyt*->©*j&&Ki8*Sfc«)©BT*S. 010 
(a) ©A*-;/ 010 (b) tC^Lfc6<B©P3tC 
20 J:»J*jSSftS%©T?*5. 1 0 1 <0*M"MCJ: »J 

JSi2§P 1 0 2 ©4Mttt—8clB*rJfclC J: U JgfftSftS 1 & 

m#fA'^-> i i 2tia©^i 1 3 

[0 0 5 2] b-y<DU3-2 )19 1 £fliv\fc2fs:|i 

«T3t4ll^ia*f3t©3aUl[tiB«rai5 4:**. 

0 9cia«f 7t©^^o^ft-r, 0 ^mtf 3t 1 »cia«f 3t® 
sp©^5ss^^ii, ^©ffl^Mfta-rft*:, -ta© 
[0 0 5 3] Z©J:olC mytmtLT^mwcD&o)*: 

[00 54] &\Z. OHkmmiftt. 1 fc@*f3fe©MtflUfc8: 

^-X^if 5Jy&.X'<-xA# 
->©^«§&P, S3tflt©n$: q i: U 0*IB#f3t<O3ft 
1 fc-t* fc. 1 «ClB*f3l6<©3ftSJ±*^T*Sft*. 
x = q / p Sczj^o 
[0055] 0. 242sin (tc x) / (-0. 24 
+ 0. 7 6 x) 

3©ST, x = 0. 6 14tt*ltf. 0*EIff*i: 1»C 

Tfttrnw* -yizMLx 
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[0 0 5 6] fcfc, 7fJ&&^A°*->{C±12l»>1i£ 
l&IHfr#©&«#ef 1 1 ©<t?ic& 

[0057] 2 1/2 Ml/ { (1 + a) XNA) <p< 
2 1/2 Ml/ { (1 - a) XNA} 
fc *» W tt±ffi£il?B»K PS£ $ *i -5 © T* « & 

[0 0 5 8] 

im y iga ti & * - > w& & «« b & 

K*ytf:tA±lc«0M*©fc«:*K^;£-e, *o«fia^x 

*i & 3tMft It 0J#R©;R# &— IH©R3fcTlt3fc38fi & 
3 £ fc < ii?sr©liftB#i: |b| Cttffi?ffl«tc«»e 

[enB©ffiJ£fctSWi] 

[Hi] *»W©IISi*ifi^ttK:«6|ft3SE>t**i:"t6IS 
[H2] iim;Miic;£tfssftSS©^i#&{cffl^ 

[03] H3S«aaBKfcttSl'^*MC±y<E^Sttfc. 
a *\.53iffi &8Mi"* 6 fc«>©H. 
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m 5 ] *%W<D% 2 igj&gffllCffiSSft&BGDM;? 

[0 7] *ftl£©ff3|y&^fil£ffi&Sft£ff©«&# 

[EI 8 ] BSafiJgJBtCjStt « jr ;WC J: *J tifc 
A^-i^© 5 ?®!!. 
[09 ] *»Wffl«4 gg2&&JRlcffi«Jt%&B©tt£:# 

io tstjav^tt* w-*;i/©±f^ja&3vrB 0 

[II 1] *mW®ttM£~fZ>mftgi&<Dmtt$:B? 

0. 

[012] fle*©»3t(R«©tt3i*jSS:attlfi"tSfeA© 
2, 5 1 — 54, 7 1, 9 1 

20 z-mm^ 

5 — tfx/N 

21, 51a~54a, 73, 9 

2 2, 5 1b~5 4b, 7 2, 9 

3 1, 5 5~5 8, 6 3-U^f/^-> 
3 2, 8 2, 1 0 1 -ifcjfeas 

3 3-»» 

3 4, 8 3, 1 0 2-JfjagP 

35, ii 3 -mam 

30 4 1 -tffl^^S 

4 2-m^©^# 

4 4, 11 2- l*IHSr/t*-> 

5 9-0*H*HH« 

6 0-1 ftHftrffitt 

6 l-l/S?*MK#«tf 
6 2-M©ttff 
1 1 1 -R 
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